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(57)AbstraGt: 

PURPOSE: To reduce an amount of refrigerant gas 
discharged from a bleed drum to the outside 

togetherwith air. 

CONSTITUTION: A bleed drum 1 having a bleed chamber 
2 for non-condensed gas and a refrigerant separator 1 7 
having a gas separating film 16 to separated air and a 
refrigerant from each other located between an inlet 
chamber 14 communicated to the bleed chamber 2 and 
an outlet chamber 1 5 communicated to a discharge 
passage 20 through which the open air is released are 
provided. A refrigerant recovery passage 21 is 
communicated to the inlet chamber 14, bleed gas bled by 
the bleed chamber 2 flows to the refrigerant separator 
1 7. Air and a refrigerant, which are different in the size 
of a molecule, are separated from each other by means 
of the gas separating film 16, a refrigerant not 
permeating the gas separating film 16 is recovered 
through the refrigerant recovery passage 21 and an 
amount of refrigerant gas discharged to the outside 
togetherwith air is reduced. 
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CLAIMS 

[Claim(s)] 

[Claim 1] It has the bleeding drum 1 with the bleeding room 2 of noncondensing gas, and the 
inlet-port room 14 and the outlet room 15. Between said inlet-port rooms 14 and outlet rooms 
15 While having the refrigerant eliminator 17 which infixed the gas permeation membrane 16 
which separates air and a refrigerant and making said bleeding room 2 open said inlet-port room 

14 for free passage Bleeding equipment for refrigerators characterized by making said outlet 
room 1 5 open the exhaust passage 20 of atmospheric-air disconnection for free passage, and 
making said inlet-port room 14 open the refrigerant recovery path 21 for free passage. 
[Claim 2] It has the bleeding drum 1 with the bleeding room 2 of noncondensing gas, and the 
inlet-port room 14 and the outlet room 15. Between said inlet-port rooms 14 and outlet rooms 

15 Bleeding equipment for refrigerators characterized by having opened the outside of said 
hollow fiber 30 wide to atmospheric air while having refrigerant eliminator 17a which infixed the 
hollow fiber 30 which separates air and a refrigerant, making said bleeding room 2 open said 
inlet-port room 14 for free passage and making the outlet room 15 open the refrigerant recovery 
path 21 for free passage. • r u 

[Claim 3] The bleeding piping 40 which is open for free passage in the gas region of the 
condenser 3 in a refrigerator, and the bleeding pump 41 which is connected to this bleeding 
piping 40, and attracts and carries out the regurgitation of the bled gas in the gas region of said 
condenser 3, Bleeding drum 1 a which was connected to the outlet of the condenser 43 for 
bleeding which makes said bled gas condense, and this condenser 43, and had bleeding room 2a 
which separates noncondensing gas and the condensed refrigerant, Bleeding equipment for 
refrigerators characterized by having prepared refrigerant eliminator 17b which infixed the gas 
permeation membrane 1 6 which has the inlet-port room 1 4 and the outlet room 1 5 which are 
open for free passage to said bleeding room 2a. and separates air and a refrigerant between said 
inlet-port rooms 14 and outlet rooms 15. 

[Claim 4] In the bleeding equipment which is equipped with the bleeding drum 1 with the gas 
region of the condenser 3 in a refrigerator, and the bleeding room 2 open for free passage, and 
was bled by the differential pressure of the condensation pressure in said refi'igerator, and the 
internal pressure of said drum 1 While forming the refrigerant eliminator 1 7 which infixed the gas 
permeation membrane 16 which has the inlet-port room 14 and the outlet room 15 which are 
open for free passage in said bleeding room 2, and separates air and a refrigerant between said 
inlet-port rooms 14 and outlet rooms 15 Bleeding equipment for refrigerators characterized by 
infixing booster-pump 41a which forms the free passage way 13 between said inlet-port rooms 
1 4 and said bleeding rooms 2, pressurizes the noncondensing gas of the bleeding room 2 on this 
free passage way 13, and is supplied to said inlet-port room 14. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the bleeding equipment for refrigerators, and the 
bleeding equipment for refrigerators which extracts the noncondensing gas which includes in 
detail the air which collects in condensers, such as a turbo refrigerating machine, and is 
discharged outside. 

[0002] . . . 

[Description of the Prior Art] As this bleeding equipment for seed refrigerators was indicated by 
JP,2-254271,A and was conventionally shown in drawing 8 The interior of the condensator D 
made into the coiled form is carried out to the bleeding drum C connected to the gas region of 
Condenser A through a communication trunk B. Circulate liquid cooling intermediation from **** 
of Evaporator G to this condensator D, and the mixed gas of the refrigerant gas and air which 
are wide opened by said bleeding drum C from said communication trunk B is cooled. While 
dissociating from the noncondensing gas which is made to condense a refrigerant gas by this 
cooling, and includes air. he opens the bleeding valve E from the exhaust passage F which 
connected to the upper part of said bleeding drum C noncondensing gas including the air which 
remains in said bleeding drum C without condensing, and is trying to discharge outside. 

[prob?em(s) to be Solved by the Invention] Some refrigerant gases had the problem discharged 
outside with air by open actuation of said bleeding valve E, without separating it completely, 
since the place dissociated with the noncondensing gas which is made to condense a refrigerant 
gas by cooling of said condensator D on said bleeding drum C, and includes air with the above 
bleeding equipments for refrigerators. • j ui ^• 

[0004] The noncondensing gas which separates this invention with a refrigerant in said bleeding 
drum C is mainly air, and even if the molecular size of the oxygen which constitutes this air, and 
nitrogen compares as an example the chlorofluocarbon R123 used for a refrigerator as a 
refrigerant, it is smaller than that molecular size. Namely, oxygen molecular size notes, for 
example that it uses as a refrigerant to being 3.1 -3.3A that the molecular size of 
chlorofluocarbon R1 23 is 9.4A in the magnitude of 2.9A and a nitrogen content child. It is the 
thing which enabled it to separate a refrigerant gas from the noncondensing gas discharged from 
said bleeding drum C using the difference of these molecular size effectively, and the purpose is 
in the point of decreasing the refrigerant capacity discharged outside with air from a bleeding 
drum. 

[0005] . ^ ... 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this 
invention, it has the bleeding drum 1 with the bleeding room 2 of noncondensing gas, and the 
inlet-port room 14 and the outlet room 15. Between said inlet-port rooms 14 and outlet rooms 
15 While having the refrigerant eliminator 17 which infixed the gas permeation membrane 16 
which separates air and a refrigerant and making said bleeding room 2 open said inlet-port room 
14 for free passage, said outlet room 15 was made to open the exhaust passage 20 of 
atmospheric-air disconnection for free passage, and said inlet-port room 14 was made to open 
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the refrigerant recovery path 21 for free passage. 

[0006] It has the bleeding drum 1 with the bleeding room 2 of noncondensing gas, and the inlet- 
port room 14 and the outlet room 15. Moreover, between said inlet-port rooms 14 and outlet 
rooms 15 While having refrigerant eliminator 17a which infixed the hollow fiber 30 which 
separates air and a refrigerant, making said bleeding room 2 open said inlet-port room 14 for free 
passage and making the outlet room 15 open the refrigerant recovery path 21 for free passage, 
the outside of said hollow fiber 30 may be wide opened to atmospheric air. 
[0007] Moreover, the bleeding piping 40 which is open for free passage in the gas region of the 
condenser 3 in a refrigerator, The bleeding pump 41 which is connected to this bleeding piping 
40, and attracts and carries out the regurgitation of the bled gas in the gas region of said 
condenser 3, Bleeding drum la which was connected to the outlet of the condenser 43 for 
bleeding which makes said bled gas condense, and this condenser 43, and had bleeding room 2a 
which separates noncondensing gas and the condensed refrigerant, It may have the inlet-port 
room 14 and the outlet room 15 which are open for free passage to said bleeding room 2a, and 
refrigerant eliminator 17b which infixed the gas permeation membrane 16 which separates air and 
a refrigerant between said inlet-port rooms 14 and outlet rooms 15 may be prepared. 
[0008] Furthermore, have the bleeding drum 1 with the gas region of the condenser 3 in a 
refrigerator, and the bleeding room 2 open for free passage, and it sets to the bleeding 
equipment bled by the differential pressure of the condensation pressure in said refrigerator, and 
the internal pressure of said drum 1. While forming the refrigerant eliminator 17 which infixed the 
gas permeation membrane 16 which has the inlet-port room 14 and the outlet room 15 which are 
open for free passage in said bleeding room 2, and separates air and a refrigerant between said 
inlet-port rooms 14 and outlet rooms 15 The free passage way 13 may be formed between said 
inlet-port rooms 14 and said bleeding rooms 2, and booster-pump 41a which pressurizes the 
noncondensing gas of the bleeding room 2 on this free passage way 13, and is supplied to said 
inlet-port room 14 may be infixed. 
[0009] 

[Function] The noncondensing gas bled at said bleeding room 2 It flows into said inlet-port room 
14 with the refrigerant gas which remained without condensing, and molecular size compares 
with a refrigerant gas. The small noncondensing gas which consists mainly of air Said gas 
permeation membrane 16 is penetrated and it flows into said outlet room 15, and refrigerant 
gases can be effectively collected from said inlet-port room 14 through said refrigerant recovery 
path 21 to being discharged outside from said exhaust passage 20, without penetrating said gas 
permeation membrane 16. 

[0010] Therefore, when discharging outside the noncondensing gas bled at said bleeding room 2 
from said outlet room 15 of said refrigerant eliminator 17, the refrigerant capacity discharged 
outside with air can be decreased. 

[001 1] Moreover, while having cooling eliminator 17a which infixed the hollow fiber 30 between 
the inlet-port room 14 and the outlet room 15 and connecting the refrigerant recovery path 21 
to the outlet room 14 Although the noncondensing gas bled at the bleeding room 2 flows into 
said inlet-port room 14 with a refrigerant gas when considering as the configuration which opens 
the outside of said hollow fiber 30 to atmospheric air While passing said hollow fiber 30, and the 
small noncondensing gas which consists mainly of air penetrates outside from the inside of said 
hollow fiber 30 and molecular size is discharged by atmospheric air as compared with a 
refrigerant gas Almost all the refrigerant gases that do not penetrate said hollow fiber 30 will 
flow into said outlet room 15, and are collected through said refrigerant recovery path 21. 
[0012] Therefore, the noncondensing gas bled at said bleeding room 2 can be opened from said 
hollow fiber 30 of said refrigerant eliminator 1 7a to atmospheric air, and being able to decrease 
the refrigerant capacity discharged outside with air, since pressure resistance is large and said 
hollow fiber 30 can make sufficiently high the pressure which air is carried out [ pressure ] and 
makes said hollow fiber 30 penetrate, it can increase the separation effectiveness of air and a 
refrigerant gas so much. 

[0013] Moreover, the bled gas in the gas region of said condenser 3 is attracted with said 
bleeding pump 41. After condensing with said condenser 43 for bleeding, it is made to flow into 
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said bleeding room 2a. When separating the noncondensing gas which consists mainly of air, and 
the condensed refrigerant and dividing this noncondensing gas into air and a refrigerant gas by 
said refrigerant eliminator 17b further The pressure in said inlet-port room 14, i.e., the pressure 
of the noncondensing gas in the upstream of said gas permeation membrane 16, is made high. 
The separation efficiency of the air by said gas permeation membrane 1 6 and a refrigerant gas 
can be raised, and the refrigerant capacity discharged outside with air can be decreased further. 
[0014] Furthermore, it sets to the bleeding equipment bled by the differential pressure of the 
condensation pressure in a refrigerator, and the internal pressure of the bleeding drum 1. When 
the noncondensing gas in the inlet-port room 1 4 of said refrigerant eliminator 1 7 which consists 
mainly of air is pressurized by booster-pump 41a Even if it can make high the pressure of the 
upstream of said gas permeation membrane 16 and is bleeding equipment of the auto purge form 
where the pressure of the bleeding gas in said bleeding room 2 is comparatively low The 
separation effectiveness of separating the air and the refrigerant gas by said gas permeation 
membrane 1 6 can be raised, and the refrigerant capacity discharged outside with air can be 
decreased certainly. 
[0015] 

[Example] What was shown in drawing_.l shows the bleeding equipment for refrigerators bled by 
cooling the bled gas from the condenser 3 in a refrigerator in the bleeding room 2 of the bleeding 
drum 1 . In the bleeding room 2 of said bleeding drum 1 connected to the gas region of the 
condenser 3 in a refrigerator through a communication trunk 4 The interior of the condensator 5 
which considered as the coiled form and connected the entrance side to **** of said condenser 
3 is carried out. Circulate liquid cooling intermediation from **** of said condenser 3 to this 
condensator 5, and the bled gas which is the mixed gas of the refrigerant gas and air which are 
wide opened by said bleeding drum 1 from said communication trunk 4 is cooled. Make a 
refrigerant gas condense by this cooling, and refrigerant liquid and water are separated from 
noncondensing gas including air. While returning the condensed refrigerant liquid to the 
evaporator 8 of a refrigerator and collecting it from the float chamber 6 prepared in the center of 
the lower part of said bleeding room 2 through the refrigerant return piping 7. he is trying to dram 
from the separator 10 which prepared water in the lower periphery section of said bleeding room 
2 through the drain valve 9. . 
[0016] moreover, between the gas regions of said condenser 3, the upper part side ot said 
bleeding room 2 While forming the bleeding differential pressure switch 1 1 which detects the 
differential pressure of the pressure of the gas region of this condenser 3, and the internal 
pressure of said bleeding room 2 The free passage way 13 which infixed m the upper part of said 
bleeding room 2 the solenoid valve 12 opened and closed by actuation of said differential 
pressure switch 1 1 is connected, and it enables it to flow out of said bleeding room 2 in the 
noncondensing gas which contained the refrigerant by open actuation of this solenoid valve 12, 
i.e., bleeding gas. 

[0017] It has the inlet-port room 14 and the outlet room 15 in the upper part side or saia 
bleeding drum 1. Furthermore, between said inlet-port rooms 14 and outlet rooms 15 Although 
oxygen and nitrogen which form the refrigerant eliminator 1 7 which infixed the gas permeation 
membrane 16 which separates air and a refrigerant, are a sheet-like about said gas permeation 
membrane 16 using the polyimide asymmetric membrane for example, by Ube Industries, Ltd., and 
constitute air are made to penetrate While forming in the shape of [ which does not make a 
refrigerant gas with a large molecular size penetrate ] film As shown in drawing 2 , reinforce with 
the reinforcement member 18, and said gas permeation membrane 16 is attached in the height 
direction pars intermedia of said refrigerant eliminator 17 through the supporter material 19 with 
this reinforcement member 18. Said inlet-port room 14 and the outlet room 15 are divided 
through said gas permeation membrane 16, and when oxygen and nitrogen which constitute air 
penetrate said gas permeation membrane 16 from said inlet-port room 14 to said outlet room 15. 
it enables it to separate air and the refrigerant gas which does not penetrate said gas 
permeation membrane 16. 

[0018] Moreover, connect the point of said free passage way 13 linked to said bleeding room 2 to 
said inlet-port room 14. said bleeding room 2 is made to open said inlet-port room 14 for free 
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passage through this free passage way 1 3, and it enables it to supply the bleeding gas which 
consists of the noncondensing gas whose content of a refrigerant gas was bled at said bleeding 
room 2 and decreased to said inlet-port room 14, 

[0019] Moreover, while enabling it to discharge outside the air which consists of the oxygen 
which said outlet room 15 was made to open the exhaust passage 20 of atmospheric-air 
disconnection for free passage, and penetrated said gas permeation membrane 1 6, or nitrogen 
from said outlet room 1 5 Said inlet-port room 1 4 is made to open for free passage the 
refrigerant recovery path 21 which was open for free passage for said refrigerant return piping 7, 
and the refrigerant which does not penetrate said gas permeation membrane 16 is returned to 
said evaporator 8 through said refrigerant recovery path 21, and it enables it to collect them. 
[0020] In addition, 22 and 23 are the closing motion valves infixed in said exhaust passage 20 and 
said refrigerant recovery path 21, respectively. 

[0021] Although a deer is carried out, a refrigerant gas condenses at said bleeding room 2 by 
cooling of said condensator 5 and it dissociates with noncondensing gas, the refrigerant gas 
which remained without condensing flows into said inlet-port room 1 4 by open actuation of said 
solenoid valve 1 2 with noncondensing gas. And while the air to which molecular size changes 
from small oxygen and nitrogen as compared with a refrigerant gas penetrates said gas 
permeation membrane 16, flows into said outlet room 15 and is discharged outside from said 
exhaust passage 20, it dissociates with air, without penetrating said gas permeation membrane 
16, and refrigerant gases are collected from said inlet-port room 14 by said evaporator 8 through 
said refrigerant recovery path 21. 

[0022] Therefore, when discharging outside the noncondensing gas bled at said bleeding room 2 
through said exhaust passage 20 from said outlet room 15 of said refrigerant eliminator 17, the 

refrigerant capacity discharged outside with air can be decreased. 

[0023] Although the refrigerant eliminator 17 which infixed the gas permeation membrane 16 
which separates air and a refrigerant between said inlet-port rooms 14 and outlet rooms 15 was 
used in the 1st example shown in drawing 1 , refrigerant eliminator 17a which infixed the hollow 
fiber 30 which separates air and a refrigerant like the 2nd example shown in drawing 3 may be 
used. 

[0024] Namely, while this refrigerant eliminator 17a isolates and prepares said inlet-port room 14 
and said outlet room 15 Between said inlet-port rooms 14 and said outlet rooms 15, diameter 
extent of 1mm is cylindrical in the polyimide asymmetric membrane for example, by Ube 
Industries, Ltd. And many hollow fibers 30 formed in the shape of yarn are held in the shape of 
an airtight, are formed, and said inlet-port room 14 and the outlet room 15 are made to open for 
free passage mutually through these hollow fibers 30. Moreover, while making said outlet room 15 
open for free passage said refrigerant recovery path 21 which was open for free passage for said 
refrigerant return piping 7, the outside of said hollow fiber 30 is opened to atmospheric air. 
[0025] In the 2nd example constituted as mentioned above, the noncondensing gas bled by 
cooling at said bleeding room 2 It flows into said inlet-port room 14 from said free passage way 
13 with the refrigerant gas which remained without condensing. While passing said hollow fiber 
30, and the small noncondensing gas which consists mainly of air penetrates outside from the 
inside of said hollow fiber 30 and molecular size is discharged by atmospheric air as compared 
with a refrigerant gas Almost all the refrigerant gases that do not penetrate said hollow fiber 30 
outside from the inside will flow into said outlet room 15 of said refrigerant eliminator 17a, and 
are collected by said evaporator 8 through said refrigerant recovery path 21. 
[0026] Therefore, the noncondensing gas bled at said bleeding room 2 can be opened from said 
hollow fiber 30 of said refrigerant eliminator 1 7a to atmospheric air, and the refrigerant capacity 
discharged outside with air can be decreased. 

[0027] Moreover, since pressure resistance is large as compared with said gas permeation 
membrane 1 6 formed in the shape of a sheet and said hollow fiber 30 can make sufficiently high 
the pressure which air is carried out [ pressure ] and makes said hollow fiber 30 penetrate, it can 
increase the separation effectiveness of air and a refrigerant gas so much. 
[0028] Although applying to the bleeding equipment of the auto purge type which forms said 
condensator 5 in said bleeding room 2, cools bled gas in this bleeding room 2, is made to 
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condense a refrigerant gas by this cooling, and bled noncondensing gas in the example shown in 
drawing 1 and drawing 3 , it is applicable like the 3rd example shown in drawing 4 also to the 
reciprocating type bleeding equipment using a bleeding pump and the condenser for bleeding. 
[0029] The 3rd example shown in drawing 4 forms the bleeding piping 40 which is open for free 
passage in the gas region of the condenser 3 in a refrigerator, and connects the bleeding pump 
41 to this bleeding piping 40. By operation of this bleeding pump 41 While enabling it to attract 
the bled gas in the gas region of said condenser 3 through said bleeding piping 40 The condenser 
43 for bleeding which attached the fan 42 to the discharge side of said bleeding pump 41, While 
condensing the bled gas which prepares bleeding drum 1 a with bleeding room 2a which separates 
noncondensing gas and the condensed liquid cooling intermediation, and carries out the 
regurgitation from said bleeding pump 41 with said condenser 43 for bleeding It is what separates 
noncondensing gas and the condensed refrigerant liquid in bleeding room 2of said bleeding drum 
la a, and returned refrigerant liquid to the evaporator 8 of a refrigerator through the refrigerant 
return tubing 44 linked to the lower part of said bleeding drum la. The free passage way 47 
which infixed in said bleeding room 2a the solenoid valve 45 and pressure gage 46 which serve as 
close at the time of shutdown on the way is connected, and the inlet-port room 1 5 of refrigerant 
eliminator 17b which carries out the postscript of said bleeding room 2a through this free 
passage way 47 is made open for free passage. 

[0030] Said refrigerant eliminator 17b the inlet-port room 15 which is open for free passage to 
said bleeding room 2a through said free passage way 47 in the die-length direction end section 
of this casing 48 using the cylinder-like casing 48 Moreover, while forming the outlet room 15 
which connected to the other end the refrigerant recovery path 21 which is open for free 
passage to the evaporator 8 in a refrigerator While said inlet-port room 14 and outlet room 15, 
inside said casing 48, a majority of the same hollow fibers 30 as the example shown in drawjn&3 
are arranged, and are constituted. As this hollow fiber 30 is expanded to drawing. 5 and shown, 
gas permeation membrane 16 is formed with a diameter of about 1mm in the shape of a cylinder 
like the example of drawin g 3 . While making said inlet-port room 14 and the outlet room 15 open 
for free passage mutually through the through tube 49 of these hollow fibers 30. in the both ends 
of said casing 48 Opening is carried out to the interior of this casing 48, and the exhaust pipe 50 
which discharges the air which is noncondensing gas penetrated from said through tube 49 to 
the outside of said hollow fiber 30 in the open air from said casing 48 is formed, respectively. 
[0031] In addition, 51 is the diaphragm prepared in said refrigerant recovery path 21, and he is 
trying for a pressure to act in said through tube 49 of said hollow fiber 30 with this drawing 21. 
Moreover, it may replace with this drawing 51 and a pressure regulating valve may be used. 
Moreover, in drawing 4 , said refrigerant recovery path 21 may be connected to **** of said 
condenser 3, although it connected with the evaporator 8. 

[0032] In the case of the 3rd example of drawing 4 constituted as mentioned above By operation 
of said bleeding pump 41, the bled gas which is the mixed gas of a noncondensing gas and a 
refrigerant gas including the air in the gas region of said condenser 3 is attracted. After leading 
this bled gas to said condenser 43 for bleeding and condensing a refrigerant gas, the 
noncondensing gas which is made to flow into said bleeding room 2a, and consists mainly of air in 
this bleeding room 2a, and the condensed refrigerant liquid are separated. And the separated 
refrigerant liquid is returned to the evaporator 8 of a refrigerator through the refrigerant return 
tubing 44 linked to the lower part of said bleeding drum la. 

[0033] On the other hand, among the condensed refrigerant liquid, water, and the separated 
noncondensing gas. air It flows into the inlet-port room 14 of said refrigerant eliminator 17b 
through said free passage way 47 with the refrigerant gas which remained without condensing. 
Furthermore, penetrate outside said gas permeation membrane 1 6 which forms said hollow fiber 
30 from said through tube 49, and it dissociates from a refrigerant gas. While being discharged by 
atmospheric air through said exhaust pipe 50 from said casing 48, the refrigerant gas which does 
not penetrate said gas permeation membrane 16 will flow into said outlet room 15, and are 
collected by said evaporator 8 through said refrigerant recovery path 21. 

[0034] Therefore, the refrigerant capacity discharged outside with air from said exhaust pipe 50 
can be decreased. 
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[0035] When chlorofluocarbon R123 was used as a refrigerant in a place using the example of 
drawing 4 and the discharge of the refrigerant gas discharged by the open air with air was 
investigated, the test result shown in drawing 6 was obtained. In drawing 6 , while the pressure in 
said inlet-port room 14 measured with said pressure gage 46, i.e., the supply pressure to said 
hollow fiber 30, is shown on an axis of abscissa, it is shown on the axis of ordinate, volume [ of 
chlorofluocarbon R123 ] %, i.e., the concentration, contained in the discharge air content 
discharged from said exhaust pipe 50, and the air content discharged. In addition. Curve A shows 
change of a discharge air content, and Curve B shows change of chlorofluocarbon R123. 
[0036] Volume % of the refrigerant R123 which volume % of the chlorofluocarbon R123 occupied 
to the discharge air content discharged from said exhaust pipe 50 of said refrigerant eliminator 
1 7b changes like Curve B, for example, is occupied to this discharge air content by the 0.261. 
[/o'clock ] discharge air content when the pressure of said inlet-port room 14 is 2 kg/cm2G can 
decrease to 3% so that this test result may show. 

[0037] Therefore, as shown in drawing 6 , volume % of the refrigerant R123 occupied to said 
discharge air content can be decreased, and the refrigerant capacity discharged outside with air 
as compared with the time of not using said refrigerant eliminator 1 7b can be decreased. 
[0038] Although bleeding gas is pressurized and it was made to supply said refrigerant eliminator 
17b in the 3rd example shown in drawing 4 as mentioned above using the bleeding pump 41 As 
shown in drawing 1 , when supplying bleeding gas to the inlet-port room 14 of said refrigerant 
eliminator 17 by differential pressure, as shown in drawing 7 , after infixing booster-pump 41a in 
the free passage way 1 3 and pressurizing the noncondensing gas of said bleeding room 2 by this 
booster-pump 41a, said inlet-port room 14 may be supplied. 

[0039] Since it enables it to pressurize the bled bleeding gas which prepares said booster-pump 
41a and flows out of said bleeding room 2 in the example shown in drawin_g_7 The pressure of 
said inlet-port room 14, i.e., the pressure of the upstream of said gas permeation membrane 16, 
can be made high. Since the pressure of said inlet-port room 14 can be carried out more than 
fixed (for example, more than 2 kg/cm2G) as shown in drawing 6 , even if it is bleeding 
equipment of the auto purge form where the pressure of the bleeding gas in said bleeding room 2 
is comparatively low The refrigerant capacity discharged outside with air through said exhaust 
passage 20 from said outlet room 15 of said refrigerant eliminator 17 can be decreased. 
[0040] In addition, even if the pressure of said bleeding gas which flows into said inlet-port room 
14 in this case is more than 2 kg/cm2G, it cannot be overemphasized that said gas permeation 
membrane 16 is enough reinforced by said reinforcement member 18 so that long duration air 
can be separated. 

[0041] Moreover, in the example shown in drawing 7 , refrigerant eliminator 17b shown in drawing 

4 may be used. 

[0042] 

[Effect of the Invention] As explained above, it has the bleeding drum 1 with the bleeding room 2 
of noncondensing gas, and the inlet-port room 14 and the outlet room 15. Between said inlet- 
port rooms 14 and outlet rooms 15 While having the refrigerant eliminator 17 which infixed the 
gas permeation membrane 16 which separates air and a refrigerant and making said bleeding 
room 2 open said inlet-port room 14 for free passage Since said outlet room 14 is made to open 
the exhaust passage 20 of atmospheric-air disconnection for free passage and said inlet-port 
room 14 is made to open the refrigerant recovery path 21 for free passage The inside of the 
noncondensing gas containing the refrigerant gas introduced into said inlet-port room 14 from 
said bleeding room 2, As for the small noncondensing gas which consists mainly of air, molecular 
size penetrates said gas permeation membrane 16 as compared with a refrigerant gas, and it 
flows into said outlet room 15. Refrigerant gases can be effectively collected from said inlet-port 
room 14 through said refrigerant recovery path 21 to being discharged outside from said exhaust 
passage 20, without penetrating said gas permeation membrane 16. 

[0043] Therefore, when discharging outside the noncondensing gas bled at said bleeding room 2 
from said outlet room 14 of said refrigerant eliminator 17, the refrigerant capacity discharged 
outside with air can be decreased. 

[0044] Moreover, while having cooling eliminator 17a which infixed the hollow fiber 30 between 
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the inlet-port room 14 and the outlet room 15 and connecting the refrigerant recovery path 21 
to the outlet room 1 4 When it constitutes so that the outside of said hollow fiber 30 may be 
opened to atmospheric air Molecular size compares with a refrigerant gas among the 
noncondensing gas which flows into said inlet-port room 14 with the refrigerant gas which 
remained without condensing. The small noncondensing gas which consists mainly of air It 
penetrates outside from the inside of said hollow fiber 30. and is discharged by atmospheric air, 
and almost all the refrigerant gases that do not penetrate said hollow fiber 30 flow into said 
outlet room 15, and are collected through said refrigerant recovery path 21. 
[0045] Therefore, being able to decrease the refrigerant capacity discharged outside with air, 
since pressure resistance is large and said hollow fiber 30 can make sufficiently high the 
pressure which air is carried out [ pressure ] and makes said hollow fiber 30 penetrate, it can 
increase the separation effectiveness of air and a refrigerant gas so much. 
[0046] Moreover, the bled gas in the gas region of said condenser 3 is attracted with said 
bleeding pump 41. After condensing with said condenser 43 for bleeding, it is made to flow into 
said bleeding room 2a. When separating the noncondensing gas which consists mainly of air, and 
the condensed refrigerant and dividing this noncondensing gas into air and a refrigerant gas by 
said refrigerant eliminator 17b further The pressure in said inlet-port room 14, i.e., the pressure 
of the noncondensing gas in the upstream of said gas permeation membrane 16, is made high. 
The separation efficiency of the air by said gas permeation membrane 16 and a refrigerant gas 
can be raised, and the refrigerant capacity discharged outside with air can be decreased further. 
[0047] Furthermore, it sets to the bleeding equipment bled by the differential pressure of the 
condensation pressure in a refrigerator, and the internal pressure of the bleeding drum 2, When it 
enables it to pressurize the noncondensing gas in the inlet-port room 14 of said refrigerant 
eliminator 17 which consists mainly of air by booster-pump 41a Even if it can make high the 
pressure of the upstream of said gas permeation membrane 16 and is bleeding equipment of the 
auto purge form where the pressure of the bleeding gas in said bleeding room 2 is comparatively 
low The separation effectiveness of separating the air and the refrigerant gas by said gas 
permeation membrane 16 can be raised, and the refrigerant capacity discharged outside with air 
can be decreased certainly. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the piping schematic diagram of the bleeding equipment for refrigerators which 
applied the 1 st example of this invention. 

[Drawing 2] It is the expansion explanatory view of the A section shown in drawing JL . 
[ Drawin g 3] It is the explanatory view of the refrigerant eliminator in which the 2nd example of 
this invention is shown. 

[ Drawing 4] It is the piping schematic diagram of the bleeding equipment for refrigerators which 
applied the 3rd example of this invention. 
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[Drawing 5] It is the expansion partial perspective view of the hollow fiber used for the 3rd 
example. 

[Drawing 6] It is the graph which shows the test result using the bleeding equipment for 
refrigerators of the 3rd example. 

[Drawing 7] It is the piping schematic diagram of the bleeding equipment for refrigerators which 

applied the 4th example of this invention. 

[Drawing 8] It is the piping diagram showing the former. 

[Description of Notations] 

1 Bleeding Drum 

2 Bleeding Room 

14 Inlet-Port Room 

15 Takumi Deguchi 

1 6 Gas Permeation Membrane 

17 Refrigerant Eliminator 

20 Exhaust Passage 

21 Refrigerant Recovery Path 



[Translation done.] 
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[SIBj©^:^] e^iBJ^^bfecfcat::, ^SlSS:^XoaM 
50 S2S'b':3ttftl«9Al <i:. APSl 4RrXaPSl 5 
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tdlHAPSl 4i:fflPl[l StOMfc. 

•it -5 tmz. WtBWP^ 1 4 fc::^^MM0S|;aiJS2 0 S 
Mas*, WIBAPS 1 4 fc:?^MEIiI«aiiS2 1 ^jias 

BtrgBAPS 1 4*^6WBB}^S[HliRa?S2 1 ^:fM.T*g!r 
[0 0 4 3] ^^e■:5T, Afifa»^^2tc:*5ViTfa^$tl7t 

^«issis^;x&> Hfii2?^«5i-sig§i 7®Htriaap^i 4;^^ 

[0 0 4 4] Sfe. APSl 4S.C;tBP^l StOWlC 

4'S^f5!K3 0 ^■s^mi^rznn^m^^. 7 as«;^, wp 
^14 \zwmmm.m^ 2 1 sss^-r s t^^fc. WB^^ 20 

^ii!iL;^V>T!S-p>fc!^«*rxti:t)lcMiaAP^l 

!K^7>«miawp^i 5(itSAbT, mw^umum^ 

[0 0 4 5] ^-ox. ^%ht%\z9\-m\zm&>-^n^^ 

3 o»i»JE3ii*55^;*;^v^»"e> bxWIB'f'SiSf^^ 
3 o*gja$iisjE:*7&3S^>ias<-^^«*^S' -enfc'tt 

[0 0 4 6] HutBM«,4^>:/4 llrj;OWtB^Si 

3 ©jyx^Efcfettsififliia:*; X b, wsw^ffl 



^%th%\z9vm\zm\i^^n^^miS7.m.^-m 

[0 0 4 7] Mfc, ?&««lc*ttS^ifiE:^JtfflaF^ 
A2CD|*Iffii:fflm^jam-rStt«SBtC*5tiT, JPJE 
#>:/4 1 a (Ccfc DtffK?&jli)-SISS 1 7 ©APS 1 4 K 
:feJtS*tbTSmj&iS^S^Siife:«fXi£apET^^j; 

m<X^. tfrtBMMS 2 t*3ftStt^:^?X©ffi:^*tittSE 

mm^^-h/'^~z>m(Dm^mmx$>-oX'h. tpm%» 

siRii^-ar^i^td^T^, ^^tth\z!f\'mzmiii'r^ 
i^m^^m^mm^zm^p-^'^^^tt^'^^^. 

[^ 2 ] 01 C^bfe AaBCDffi^^S^BJ^T^S. 

[H 3 ] *5!MCD^ 2 ||ii«ai&^-r?&!S^J-«Hg©iiWH 

[04] *^HJ©^3*i8|f3S3ifflb7^?&Jt«lfflffl^S 
B©gBW?^SE0f 

[0 5] f^3mMwzm^>^'¥^^B<Die,±m^^^^ 

[0 6] m 3 *JI«SJ©?&^^ffifftaS«Sffl Vifc'xX h 
[0 7] 2t:^W©ll4||J6^&)efflbfc?&J*t!lfflJfi«S 

[08] «e*s^-rsB^0f 

[t^^©8K!M] 
1 tt^H9A 

2 

1 4 AP^ 

1 5 mam 

1 6 mM^^mm 

1 7 

2 0 
2 1 



}^iKf§iiRaii§ 



[02] 



16 



[05] 




30 
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